Abstract
Introduction
is an empirical function of air temperature, cloud cover, and relative humidity, σ sb is the The river stage (H riv ) and discharge (Q riv ) of the Yura River and the Kita River have been 166 monitored by the Ministry of Land, Infrastructure, Transport and Tourism (MLIT), Japan.
167
The H riv is expressed relative to the mean sea level of Tokyo Bay, Japan. , respectively.
238
The western open boundary (WOB shown in Fig. 1b) is the main route of inflow of the marked decrease in the offshore salinity (Fig. 3b) . 7. As well as water temperature and salinity, the modeled velocities also showed good 299 agreement with the observations, although there is a trivial discrepancy during summer.
300
These results indicate our model can represent the real hydrographic conditions fairly well in
301
Tango Bay. Therefore, it is appropriate to evaluate the relative contributions of the external 302 forcing factors to the circulation and hydrographic properties in the bay, using this model.
303
Details of the circulation and hydrographic properties in Tango Bay are described in section The water temperature and salinity in Tango Bay fluctuate seasonally (Fig. 6 ). The 311 seasonal variation in water temperature in the bottom layer is almost the same as the offshore 312 water temperature (Fig. 3a) . The water temperature fluctuates sinusoidally with a maximum The influence of external forcing factors on the salinity is higher for RD (%EII RD = 68%),
362
BC (%EII BC = 17%), HF (%EII HF = 8.3%), and WS (%EII WS = 7.6%) in the entire domain.
363
RD is the most important external forcing factor to determine the salinity in the inshore area
364
(%EII RD ≥ 60%) and the surface layer of the nearshore area (%EII RD = 42%), while in the 365 middle and bottom layers BC is the most important factor (%EII BC ≥ 70%).
367
The influence of external forcing factors on the velocity is higher for BC (%EII BC = 36%),
368
RD (%EII RD = 22%), WS (%EII WS = 21%), and HF (%EII HF = 20%) in the entire domain.
369
The differences among the four external forcing factors are relatively small compared with 370 the water temperature and salinity. In the six sub-domains, %EII ranges from 12 to 45%,
371
smaller than those of the water temperature (2 to 88%) and salinity (3 to 79%). While the 372 water temperature and salinity are mainly affected by one or two external forcing factors, the early spring and late summer, when the offshore water temperature is at a minimum and a 381 maximum, respectively (Fig. 3a) . The influence of HF is smaller than that of BC except in
382
December to January and May to June, when HF is at a minimum and a maximum, 383 respectively (Fig. 2b) from May to June, corresponding to the low river discharge season (Fig. 2d) . Although the 392 river discharge is higher in summer and fall, %EII RD is slightly higher in spring. The reason 393 is that the offshore salinity is higher in spring than in summer and fall (Fig. 3b) , and the 394 influence of RD is larger when the river (the salinity is zero) flows into the higher salinity analysis between the three forcing factors and the salinity and velocity observed in the bay.
426
The water temperature and surface heat flux were not taken into consideration, and thus the 
